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ABurned landscapes present difficult hydrologic forecasting challenges for National Weather Service (ffiégince NBR imagery are generated from GOE&/17 and-SIPP bands in AWIPS, information about the burned vegetation can be obséiivereaktime
ABurned soils and landscapes can be conducive to the development of flash flooding and landslides frpr| ow values (bright yelloworangered) indicate burned vegetation severity, colors shifted to red with increased negative diffena NIR and SWIR

heavy precipitation eventsRammseyand Arrowsmith2001) AHigh values (light greerdark green) indicate healthy vegetation, colors shifted to darker green with increased positive diffeia NIR and SWIR
AThe severity of the burn scar can be directly related to the risk for debris flows (Cannon and DeGraff POR&hgoing fires will generally show up as red to dark brown colors due to higher emissions in the 2.2 um band

and flash flooding (Lewis et. al. 2006) AFalse returns at edges of water bodies occur in GQE&37 imagery due to differences in spatial resolution of 0.86 pm bama) @kl 2.2 pm band (2 km)
ABurned Area Reflectance Classification (BARC) map is generated to indicate the degree of burn sevdrity m— —— - —

which is generated initially by highesolution satellite imagery from sources such as Landsat, and laterfby
labor-intensive efforts conducted at the burn scar by Burned Area Emergency Response (BAER) teafns
AThe challenge for operational meteorologists is that these sources of information are not readily availfble
IN near reattime
ALandsat imagery, for example, may only be available about once every eight days, and cloudy
conditions can obstruct the observation of the burn scar during a single pass.
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ABAER teams cannot conduct assessments until the wildfire has been at least 40 percent contained|(up to "%z e 5057 1o moe 2051 UTC 27 June 2019, with 2019 Fire Perimeters 2051 UTG 27 June 2019, with 2010 Fite Perimeters 2050 UG 7 sune 015, with 2016 Fre perimeters 1911 U1 50 Jane 2086, with 3018 F1e Berimete
80 percent in some regions), and the process itself can take further days to weeks to complete In the GOESL7 NBR images above, notice the spread In this comparison between GOHS NBR imagery GOES17 NBR image with

depending on a number of factors

. . . . . of the burn scar from 17 June to 27 June. Burn scar (left) and SNPP NBR imagery (right), notice the visible (0.64 um) imagery
ATo help remedy this lapse in knowledge, NASRoRThas developed the generation of NBR imagery in severity in SW portion of the Woodbury Fire remains higher spatial resolution of the-BPP imagery. Also, overlays provides context

the Advanced Weather Interactive Processing System (AWIPS) using data trom the operational GOEP 16551y stable through the period, but the scar has

_ per Issues with false returns, such as those along Theodore for clouds and smoke, and
Aa”P' 17 satellites anc 8PP | | spread due to the ongoing fire and the worst burn Roosevelt Lake to the north of the Woodbury Firedo ~ makes the imagery
Th:jS iaire_s_er}tgtllon V\i"” O!'SC%SS th&ie _devec:op_m_ent of tkhe G@R6 SNPRderived NBR anciNBRimagery severity developed aiter 17 June. The fire perimeteris  not occur in the SNPP imagery as is the case with appear more intuitive.
and their initial evaluation Dy reaitime deciSion makers also shown for this fire (right) as of 27 June 2019. False GOES imagery. However, GOES imagery has the Notice that smoke can be
NBR returns can be seen along Theodore Roosevelt advantage of higher temporal resolution (every 5 observed from the
BaC kg rou nd/M ethOdOIOgy Lake to the north of the Woodbury Fire. However, min), vs the SNPP imagery, which will only generally ongoing fire. The visible
. ther burn scars can be seen in the imagery on the 27 | | | | | |
ANBR imagery takes advantage of the fact that spectral . EXPLOITING SPECTRAL RESPONSE CURVES » 3unee i?:age tight gery bCeioa\Zjallaglrem (i)tt[i(r:ie per day at any given location |tmagery IS set t705 5art|al
responses of neanfrared and shortwaveinfrared are K \ ﬂ_‘ — ’ (Clouds p 9)- ransparency (75%).
opposite for burned areas vs healthy vegetation. - ' ' ' '
AFor nearinfrared (~0.86 um): Burned areas have low £ _ / Timeline of AnaIyS|S for Burn Scar Seve”ty o .
. : . - eam and SOoll burn
reflectance, whlle healthy vegetation has high reflectan_cez: ) i o GOES16/17 NBR imagery HigherresdNBRmagery (e.g., Landsat, severity map
AFor shortwaveinfrared (~2.2 um): Burned areas have high ELECTROMAGNETIC SPECTRUM oxasesce e available first, minutes to hours Sentinel), based on satellite, but typically (containment/availability
reflectance, while healthy vegetation has low reflectance. =% 5o s (clouds permitting) days to weeks (clouds permitting) permitting), several weeks plus
Ir:::jLe[ courte:\t‘jI nhlt'::: ?/I;:l/\t“vj\j:/v.fs.fed.us/enq/ rs:.lcnll:ar::; tI)ZFrTr:tnr;iTm ‘ ‘ ‘
NBR= (0.86 um?2.2 um)/(0.86 um + 2.2 um)
SNPP NBR and/@NBR Highres BARC map
Imagery, once per day produced from hires
A couple of examples: o - (clouds permitting) _ | satellite imagery
| SFEdKe +S3ISGHIANBAYSR +S3Sit ¢ - =]
0.86 = 38% 0.86 = 18%
2 25 = 150 2.25 = 32%
NBR = (385)/(38+15) = 0.43 NBR = (182)/(18+32) =0.28
& : . ] . Positive values = healthy vegetation
The change In prdire and post fire NBR is known aiNBR Lower values (negative) = burned areas
NBR Image above indicates burned areas in ¥
dNBR= Prefire NBRS Postfire NBR bright yellowsreds GOES J e g BARC Map Burn Severity Map

Hih resolution Images courtesy Eric Holloway, Alaska Pacific River Forecast Center (APRFC)

AdNBRis used to assess burn severity and vegetation regro <-025 High postfire regrowth

compared to prefire conditions S I — Conclusions Next Steps References

APrefireimagery will have very high near infrared band value

A Field Validation of Burned Area Reflectance Classification (BARC) Products for Post Fir
and very low mid infrared band values.
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